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We report a case of a 12-year old who presented with a large neck mass. She underwent a total
thyroidectomy with right modiﬁed radical neck dissection. The pathology revealed papillary cancer of
the thyroid with a large anaplastic component. She underwent a total thyroidectomy and modiﬁed
radical neck dissection. Postoperatively, she was treated with a customized regimen of chemotherapy
and radiation. She is disease-free three years after diagnosis.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).The overall incidence of thyroid malignancies in children is low
[1]. Most large series report cases with the most common histologic
types: papillary, follicular or a combination of both [2,3]. Reports of
anaplastic carcinoma of the thyroid are limited, almost exclusively,
to elderly patients [4,5].
1. Case report
This is a 12-year old girl who presented with a four-month
history of a lump on her neck. This was associated with pain to
palpation and some difﬁculty breathing at night. She underwent a
neck ultrasound that showed a solid mass arising from the right
lobe of the thyroid. The left lobe of the thyroid was described as
normal. Several enlarged lymph nodes were seen in the right neck.
No lymphadenopathy was seen on the left neck. A ﬁne needle
aspiration of the right lobe mass was performed. Cytology was
consistent with papillary cancer of the thyroid. She underwent a CT
scan of the neck that demonstrated a tumor arising from the right
lobe of the thyroid measuring 3.8 cm in its maximum diameter, as
well as right cervical lymphadenopathy. She underwent a total
thyroidectomy with modiﬁed right radical neck dissection. During
surgery, she was found to have extensive lymphadenopathy with
extension of the tumor into the mediastinum. Both recurrent
laryngeal nerves were visualized and spared. There were noMon).
Inc. This is an open access article uintraoperative complications. A pediatric surgeon and an ENT sur-
geon performed the procedure together.
The initial pathology report described a multifocal papillary
carcinoma of thyroid, classic histologic variant, with areas of poorly
differentiated thyroid carcinoma (PDTC) and an anaplastic thyroid
carcinoma (ATC) component. Approximately 25% of the tumor
corresponded to well-differentiated carcinoma, and the other 75%
corresponded to the PDTC/ATC component. Thyroglobulin (Tg)
stains were performed. The presence of an anaplastic component
was determined by the lack of Tg staining and the overall
morphology of many areas of the tumor. There was vascular inva-
sion. There was also extension into the surrounding adipose tissue.
Metastatic disease, with predominance of the PDTC/ATC
component, was seen in 12 out of 37 lymph nodes. There was
extracapsular extension. All lymph nodes from level II were nega-
tive. 4 lymph nodes from level III (4 out of 10), 1 Lymph node from
level IV (1 out of 6) and 1 lymph node from level V (1out of 6) were
positive. The tumor was not tested for RET or other mutations.
Because of the rarity of this condition in the pediatric popula-
tion, a consultationwas obtainedwith the Department of Pathology
at M.D. Anderson Cancer Center and Tumor Institute. The diagnosis
of papillary thyroid carcinoma with high-grade transformation to
poorly differentiated and anaplastic components was corroborated
(Figs. 1 and 2).
She recovered well from surgery. Her voice was back to normal
at her ﬁrst postoperative visit. She received calcium supplementa-
tion for 2 weeks. After that her calcium levels normalized and have
remained normal since. She then received radio-sensitizingnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Neoplastic cells in papillary clusters. There are cells with optically clear nuclei
(arrow), also referred to as “Orphan Annie eyes.”
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Paclitaxel 30 mg/m2 IV weekly for 8 weeks during her Radiation
Therapy (External Beam Radiation therapy of 70 Gy in 39 fractions
over two months).
Chemotherapy was completed without complication. Surveil-
lance is being performed with both, thyroglobulin levels and PET
scans. Her thyroglobulin level in April of 2015 was <0.1. Her most
recent PET scan showed no evidence of recurrent disease.
2. Discussion
Thyroid carcinomas represent a small percentage of all pediatric
malignancies. However, children usually present with more
extensive disease. Compared to adults, the incidence of lymph
nodes involvement and distant metastasis at the time of diagnosis,
is higher [1]. Anaplastic carcinoma of the thyroid is a very aggres-
sivemalignancy. The prognosis is very poor, with a reportedmedian
survival of 5 months [6].
One current hypothesis is that poorly differentiated thyroid tu-
mors develop from well-differentiated thyroid tumors [7]. We
found some case reports of dedifferentiation of papillary carcinomaFig. 2. Other areas of the tumor show a solid growth pattern, without papillae or
follicles. There are multiple cells with prominent, pleomorphic nuclei, consistent with
anaplastic carcinoma.into anaplastic carcinoma in adults [8e10]. Postoperative radioac-
tive iodine-131 therapy has been suggested as a possible cause for
this dedifferentiation [11]. Other authors have described an asso-
ciation with overexpression of the p53 oncogene [12].
Determining the course of treatment in this patient proved
challenging. There were no standards of care and very little pub-
lished experience with this type of tumor in the pediatric popula-
tion. Most of the published reports are in patients in the 7th and 8th
decades of life. No clinical trials were available through the Chil-
dren’s Oncology Group or the National Cancer Institute. A combi-
nation of surgery and radiotherapy had been showed to improve
survival, but this series included only adults [13].
A reference describing the use of multimodal therapy in adults
with anaplastic carcinoma of the thyroid was found [14]. This was
used as the basis for our patient’s regimen. This is a rare disease and
it might not be feasible to collect large series of pediatric patients.
The adult experience might be the best reference when trying to
take care of these challenging cases. This patient tolerated the
therapy very well and is disease-free three years later.
Esophageal complications associated with the treatment of head
and neckmalignancies can be a source of signiﬁcant morbidity [15].
Placement of a gastrostomy tube prior to neck radiation should be
considered. Once radiation therapy to the neck is initiated, signiﬁ-
cant esophagitis/mucositis may preclude percutaneous endoscopic
gastrostomy (PEG) placement. This patient had a PEG tube placed
before treatment was initiated. Once the adjuvant therapy was
completed, and she was able to maintain adequate caloric intake,
the gastrostomy was removed.
Finally, collaborationwith a high-volume endocrine surgeon has
been described to improve outcomes in pediatric thyroidectomies
[16]. In patients in whom a radical neck dissection is being
considered, the help of an experience head and neck/endocrine
surgeon is crucial. At our institution, where the number of pediatric
thyroid malignancies is low, this collaboration has proved invalu-
able and has resulted in good outcomes for our patients.Consent
Written informed consent was obtained from the patient’s
guardian. She was informed that the case would be written for
publication as case report with the accompanying images. A copy of
the written consent is available for review by the Editor-in-Chief of
this journal on request.References
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